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The motorola TV and Tank Circuit Boards have been 
designed to give you, the customer, the most trouble 
free unit possible. The circuits used are all solid 
state for long life and reliability. 

Our games are designed with the customer in mind and 
we appreciate any and all comments from the field. 

In the event your unit does require servicing, this 
manual will aid your efforts. 

This manual consists of the following sections: 

I. Adjustments 

II. Diagnosis and Procedures 

III. Warranty and Service 

IV. Schematics 



I. ADJUSTMENTS 

There are two types of adjustments that can be made to 
your unit: TV & Circuit Boards. 

The controls on the TV Monitor work as in any normal TV. 
Vertical Hold, Brightness, Contrast & Horizontal Hold. 
These are located on the back side of the monitor chassis. 
The vertical & horizontal hold controls should be set in 
the middle of their range. Turn control until picture 
tears or rolls, turn control back until picture tears or 
rolls in the opposite direction & then reset control to 
the middle of the stable range. The brightness & contrast 
should be set at a point where the mine field in the center 
of the playfield is clearly visible. 

Circuit Board 

On Circuit Board I, (which is on the left side of the cab- 
inet, looking from the rear of the same) there are three (3) 
adjustments you may want to make. 

Master Volume: These adjustments are located in the 
upper right area of the board. There is a small tab 
on each of these pots & when they are set at the same 
point the volume between the two tanks will be even. 

Missile Firing & Explosion Sound: These adjustments 
are located in the upper left area of the board. Again 
there are two (2) pots to adjust. Setting the tabs 
evenly on the pots will set the volume evenly between 
the two tanks. 



Game Time: There is one (1) switch located on Board I 
and next to this swtich is the pot which adjusts the 
game time. This pot has been preset at the factory so 
that with the switch in the 25(t position, one game is 
available for a quarter and will last for 60 seconds. 
With the switch in the SOt position, one game is avail- 
able for two (2) quarters and will last for 120 seconds. 
You may set this switch as you wish and also adjust t'; 
time pot to your convenience. 

Do not attempt to adjust any other pots located on these boards 
as they are factory adjustments and tampering with them may 
have detrimental effects upon the game. 



II. DIAGNOSIS 



SYMPTOM 



CHECK 



No Picture 

No Sound 

Rolling or Tearing Picture 

Game Will Not Start 

No Tank Movement 

No Firing of Shell 



Fuse, Power Cord, Harness Connections 

Speaker Connections, Volume Adjustments 

Re-Adjust TV Controls 

Coin Mechanism, Harness Connections 

'^'■Joystick Switches (proper alignment). 
Harness Connections 

^Joystick Switches, Harness Connections 



*These are simple on/off switches and may be checked with an 
ohmeter or continuity tester. 



NORMAL GAME OPERATION 

Inserting the coins immediately starts the game with one 
Tank in the upper left area of the playfield and the other 
Tank in the lower right area. 

To move Tank forward, push both joysticks forward. To stop 
Tank, pull both joysticks back. For turning to the right, 
pull right joystick back and push left joystick forward. 

To turn left, push right joystick forward and pull left 
joystick back. Silkscreened into the front panel are 
illustrated instructions for the different motions. 

To fire the shells, push the red button on the right joystick 
down. One point is scored each time a shell hits the other 
Tank. If a Tank hits a mine, the opponent gains one point 
and the mine will dissappear for the remainder of that 
game. When a Tank is hit by a shell or encounters a mine, 
an explosion sound is heard and the Tank flashes. Until 
this flashing has stopped, his opponent cannot fire another 
shell. Approximately 20 seconds before the game ends, the 
score display will begin flashing and continue until the 
game ends. 



TV TROUBLESHOOTING 

NO POWER: Check for blown fuses and proper line voltage. 
Also check to see if the interlock switch is in the on 
position, either with the rear door closed or with the 
switch defeated. 

NO PICTURE: Check the monitor fuses. If blown, visually 
check the monitor for shorts. If fuses are OK, look to 
see if the CRT's choke filament is glowing and if there 
are any loose wires. 

WHITE PICTURE BUT NO DISPLAY: This symptom indicates two 
problems. Either the PC Board or the TV is malfunctioning. 
To double check and make certain of the area of trouble, 
check the PC Boards that making sure power is reaching 
them and check the edge connectors making sure they are 
positioned correctly on the PC Boards. Also check the 
twelve (12) pin Molex connector on the TV making sure it 
is correctly connected. 

WAVY PICTURE: If this condition exists, check the following 
two items to be sure they are functioning properly. First 
check the five (5) volt power supply on the two main cir- 
cuit boards. This can be done by measuring between the 
two heavy traces on each board with a voltmeter or an 
oscilliscope . There should be 5+ 1/4 volts on each board. 
Next, locate pin 32 on the large monitor circuit board. 
Measure the voltage from this pin to ground. There should 
be seventy-three (73) volts at this point. If the voltage 
is either too high or too low, adjust the 73 volt regulator 
pot located on the same PC Board in the upper left hand 
corner. DO NOT TURN THIS POT THRU THE WHOLE RANGE. 



Damage will occur to it's associated parts. All that 
needs to be done is a slight turn to adjust properly. 

IMPROPER DISPLAY: Recheck all picture adjustments 
(brightness, contrast, and etc.) to make sure they are 
correct. 

REMOVAL & REPLACEMENT PROCEDURES 

CONTROL PANEL: To achieve easy access to the joystick 
controls, open the front coin door and remove the two 
wing nuts mounting the control panel to the cabinet. 
There is one wing nut on each side. Slide the control 
panel out far enough to clear the mounting bolts from the 
cabinet and turn the panel upside down. Set the face 
of the panel down on the supporting blocks. The joystick 
controls are now exposed for servicing. 

PLEXIGLASS REMOVAL: To remove the plexiglass, open the 
front coin door and remove the three wing nuts running 
along the upper frame member of the control panel. Pull 
the lower aluminum plexiglass anchoring bracket away from 
the game. The plexiglass should be pushed down and pulled 
out to remove it from the game. 

TV MONITOR REMOVAL: To remove monitor for replacement or 
repair, first remove plexiglass by following the above 
plexiglass removal instructions. Also, remove the four 
screws mounting the plastic bezel. Loosen the two wing 
nuts by the corners of the CRT by way of the back door. 
Remove the 10 Pin Molex connector from the back side of 
the TV. By inserting a finger into the two holes on 
each side of the CRT, the monitor can be pulled out. 



TV MONITOR REPLACEMENT: To replace the TV monitor, 
follow in reverse order the steps for monitor removal. 

MOTOROLA MONITOR PC BOARD REMOVAL 

POWER, AUDIO PC BOARD: To remove this PC Board, simply 
locate it on the left side of the monitor in back of 
the power transformer. Carefully pull up on the board. 
To replace this board, locate the slot between Pins 3 & 4 
and put this on your left side, then simply insert into 
into the edge connector. 

MONITOR PC BOARD: To remove the monitor PC Board, take 
a screwdriver or a similiar object and slowly pry the 
PC Board up off of the chassis until it clears the pins. 
Next, unplug the socket from the yoke and slide board 
out. To replace this board, follow the above steps in 
reverse order. 

MAIN CIRCUIT BOARDS I & II 

REMOVAL: Each board is mounted to the cabinet by two 
screws located one on each side. Remove the edge con- 
nectors first, then remove the four screws. DO NOT TRY 
TO SEPERATE THE TWO BOARDS. Each set of boards must 
remain as one unit. After removing boards, carefully 
follow board shipping procedure in order to reduce the 
chances of damage to a minimum. 

REPLACEMENT: Follow the reverse steps of the removal 
procedures to replace the PC Boards. 



PC BOARD SHIPPING PROCEDURES 

When packaging PC Boards for shipment, make sure the 
top of each board is facing each other with either 
bubble wrap or foam rubber them. This interfacing 
must be thick enough to insure that parts of one board 
do not come in contact with the other board. DO NOT 
use small pieces of styrofoam as packing material 
between the boards. Careful packing is recommended 
as KEE GAMES, INC. cannot be liable for boards damaged 
in transit. Also, include a short statement describing 
the basic problem with the boards, 

CABINET MAINTINANCE 

Cleaning of the cabinet and plexiglass may be done with 
any non-abrasive household cleaner. The coin acceptors 
and lock cylinders should be lubricated periodically 
with any light oil or silicon aresol spray. 

ACCESS DOORS 

COIN DOOR: There are two coin mechs in each game. The 
extra coin mech is there for customer convenience and also 
as a spare in case of a coin jam in one of the mechs. 
The coin door provides access to the coin box and to all 
wing nuts used to secure the monitor^ control panel and 
the bracket for the plexiglass CRT screen. 

REAR DOOR: The rear door allows access to the Tank 

PC Board set, the fuse line filter and transformer assy, 

Motorola monitor controls and PC Board, and the wing 

nuts securing the control panel, plexiglass and TV monitor. 



III. WARRANTY 



The game is warranteed for a period of ninety (90) days, 
excluding the TV, which is warranteed for 30 days. 

In case of failure, contact your distributor or KEE GAMES, 
1280 Reamwood Ave., Sunnyvale, CA 94086 for repair or a 
replacement unit. 
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